This chapter discusses challenges for PhD students involved in integrative landscape research. These challenges include terminology, epistemology, expectations, stakeholder involvement, organizational barriers, communicating and publishing, as well as career development. The chapter presents recommendations for future integrative landscape research involving PhD students and prospects for future education. The recommendations are based on our experiences in research and teaching in general, and on our exchanges with the students in the PhD master class in particular. The recommendations also reflect on the conclusions that can be drawn from the PhD students' contributions in this book.
Introduction
In the introduction to this book Tress et al. (2005) identified six key challenges for PhD students in integrative landscape research. These challenges included: defining concepts related to integrative research, coping with epistemological differences across knowledge cultures, coping with high expectations of the results and products of integrative research, involving stakeholders and the general public in the research, overcoming organizational barriers, and communicating and publishing the findings of the research. In addition to these six challenges, further difficulties and problems emerged during the PhD master class. The aim of this final chapter is to summarize and discuss these challenges. The chapter presents recommendations for future integrative landscape research involving PhD students, and discusses the prospects for future PhD education. The recommendations are based on the combined experiences of the staff and students present at the PhD master class and also reflect conclusions that can be drawn from the written contributions of the PhD students in this book. The statements of PhD students quoted in this chapter derive from the students' evaluation of the course.
Defining common language, terminology and concepts
Individual researchers have difficulties communicating when terminology is not consistently defined within a research group. The communication process in an integrative research group demands a common language. Concepts such as interdisciplinarity and transdisciplinarity seem particularly important. Individual students at the PhD master class attached different meanings to these concepts and so expressed different expectations towards them. Not surprisingly, it was difficult for an individual student to fully understand the way fellow students used concepts. Similar observations can be made for other terms and concepts and their meaning may even change over a certain period of time and in certain contexts. For instance, the study by Jensen (2005) presented in this book exemplifies the changing meaning of the landscape concept in landscape assessment methods in England.
Whereas the individual researcher can usually develop a structured terminology and define its content for the individual use in her/his project, the problems increase when working at the level of the research community. How can research concepts be applied, evaluated and discussed properly when their meaning varies and common explanations are lacking? Terminological and conceptual vagueness create communication problems and underpin contrasting expectations in respect of integration. A lack of common understanding also limits common learning about benefits and drawbacks of the concepts.
The integration concept is not merely a research concept, bringing scientific knowledge cultures together. It is also used for integrating different sectors such as science and management, planning and policy or water, soil and climate. The chapters by Ferreira and Leitão (2005) , Gontier (2005) and Swagemakers and Wiskerke (2005) give examples of such a broader conception of integration. We recommend drawing more attention to the different interpretations of integrative concepts used in research or as a way of expressing the interrelationship of different land-use or management sectors such as water, soil and climate or planning and policy.
At the PhD master class, confusion about integrative research concepts and their meanings came to the fore during discussions in subgroups and in plenary sessions. We recognized a demand for clarification, demystification and firming-up of integrative research concepts. Clarification of these concepts might help the PhD students to set realistic goals for their own project, without losing the integrative potential of the study. The chapter by Tveit (2005) successfully demonstrates this. Clarification of concepts helps the students to identify the most appropriate approach for their study, even if this may lead to choosing deliberately not to follow an integrative approach as one student did after the PhD master class: "I will make some major changes in the aims of my project and actually I am going to make it a disciplinary study (based on the advice that I was given in the tutorials)". We, therefore, recommend that PhD students clearly define the meaning of integrative research concepts in their respective projects and make this understanding explicit in publications and presentations.
Epistemological differences across knowledge cultures
Almost all of the PhD students observed the epistemological differences that exist across the different knowledge cultures of, for instance, natural sciences, social sciences and humanities as a key problem for integration. PhD students are highly motivated to integrate different knowledge cultures in their studies in order to provide new insights on research problems, but they, and often their more senior colleagues, suffer from a lack of readily applicable theoretical and methodological instruments for approaching integration. Consequently, most PhD students fall back on existing theories and concepts from one knowledge culture and try to apply these to other knowledge cultures. Some PhD students choose a different path, and experiment with new theories and methods that have not been fully developed or tested. These difficulties are addressed in several of the student papers. The chapter by Queiroz (2005) illustrates the epistemological and methodological barriers that need to be overcome when integrating natural sciences with humanities in order to present complementary versus alternative knowledge derived from different knowledge cultures. A good example for the development of common theory for integrative research based on the holistic concept of landscape is the chapter by Ruiz and Domon (2005) . They illustrate a conceptual approach to overcome epistemological barriers between natural sciences, social sciences and humanities. Also the papers from Drewes and Silbernagel (2005) , Gontier (2005) , Immink (2005) , Lewis (2005) and Macpherson (2005) address epistemological difficulties in their contributions.
There is no shortcut to integration and overcoming epistemological differences. The only way we find to cope with this difficulty is to get inside other knowledge cultures. Trying to understand the concepts, theories, methods and value systems used in other disciplines helps to bridge between knowledge cultures. Exchanging, discussing and reading each other's publications helps as well as searching for common denominators on which to base integration. One student at the course framed these learning experiences in this way: "When I first saw the (course) program I felt a little disappointed: only student and teacher presentations. … Then I realized that you can learn so much from each other's work and experience, so it was really fruitful to hear all the other projects". Another student added: "It made me realize where the weak points of my PhD are, it helped me to frame my project. It helped to develop critical reading and thinking about other projects".
Involving stakeholders and the general public
An increasing number of PhD projects involve stakeholders such as planning authorities, locals or land managers or the general public. The chapters by Barthel (2005) , Drewes and Silbernagel (2005) , Ferreira and Leitão (2005) , Immink (2005) , McNamara (2005) , Nimmo (2005) and Sauer (2005) provide evidence for the increasing influence of transdisciplinary aspects in the PhD studies. However, the role that stakeholders play in the project is not always defined and sometimes stakeholders' influence has a serious impact on the course of the PhD project. We have seen projects where stakeholders take over control of the project to achieve their goals, which may not be in agreement with the student's wishes or the formal requirements for the PhD. Roles to be distinguished are client (having a stake in using the results for solving a local problem), coach (learn the student how to interact with practical problems) and advisor (tell the student about problems to be solved in the context of the PhD project). The first role may be conflicting with the scientific goals of the project. We recommend supervisors, PhD students and funding bodies to make clear agreements with stakeholders about their role and the expectations they can place on their involvement in the PhD project. Equally, those responsible for raising funds, for which increased involvement of end-users is seen as desirable or a prerequisite, have a responsibility for negotiating a level of participation that is of value to all parties.
Coping with high expectations
Coping with unrealistically high expectations -for oneself, one's project, and one's more senior colleagues -can be a serious problem for PhD students. Besides the research objectives, more and more PhD projects in integrative landscape research involve applied components that aim to solve real-world problems. PhD projects in the area tend to operate at the interfaces between science and management or science and policy. Research is conducted either to stimulate or support a certain policy, and projects therefore have a clear focus on application and implementation of research results. The chapters by Ferreira and Leitão (2005) , Lewis (2005 ), McNamara (2005 , Pacha (2005) and Pixova and Sklenicka (2005) are examples of studies with strong applied components. These tasks are of course a strong stimulus for the PhD students to conduct an integrative study. We believe that scientific innovation is challenged by the need to solve practical problems, but solving the problem should not be the dominant goal of the PhD project. It can only be an additional task for the PhD students because they need to fulfil also the requirements for a PhD, which include scientific advancement, conducting transparent and independent research, and scientific publishing. Several of the PhD students at the PhD master class had these additional applied or policy-related tasks included in their projects, but it remained unclear to us how well this extensive set of additional tasks could be realized in a single PhD study. Also the question is left open whether these goals are set on top of the regular expectations towards a PhD study or whether they should substitute goals such as scientific advancement and publishing. As long as there is any uncertainty about the goal-setting and requirements of a PhD in integrative research, the criteria for evaluating the transdisciplinary and solution-oriented efforts are unclear. However, to evaluate the efforts made in fulfilling additional tasks as described above, explicit criteria would be necessary.
Although many departments do have formal requirements in this regard, we nonetheless think it worth recommending here that PhD students and their supervisors review the goals defined for the PhD project in the light of the available time, resources and personal capacity of the student. From the student's perspective, reaching more than was anticipated at the outset will be more motivating over the course of the project than knowing that there is no chance of even coming close to what was expected. Funding bodies of PhD studies also need to be informed about the consequences of excessively high expectations.
When choosing an integrative approach for a PhD study we recommend making integration an aim itself and not only to regard it as a means to an end. PhD students who can demonstrate successful integration of knowledge cultures in their projects have already contributed substantially to further developing integrative landscape research, and this achievement should be acknowledged.
Overcoming organizational barriers
Organizational barriers can be a significant influence on the progress and success of an integrative PhD project. The experiences of the PhD students at the PhD master class revealed a great variety of organizational and institutional barriers that make life as an integrative PhD student difficult.
A key barrier is the organizational and discipline-oriented structure of the host institute that determines the everyday life of a PhD student (see EURAB 2004) . Research, teaching and social interactions at many institutes are disciplinary in their organization. Integrative research projects may challenge or threaten the traditional disciplinary orientation of academic institutes. PhD students in integrative projects, therefore, frequently lack the support and security offered by a 'home' discipline. Supervisors may only to a minor degree substitute for this lack because they are to some degree also bound to disciplinary structures.
Supportive infrastructures that can facilitate sufficient exchanges on the research subject and provide an adequate and trustful social sphere are essential for integrative research. Only then can PhD students profit from each other's experiences and learn from their fellow PhD students, who might suffer from similar circumstances. One participant in the PhD master class put this experience like this: "It was great to discover I was not alone". PhD students demand, appreciate and reward additional investments into supportive environments as two more statements from participants evidence: "The course was great because it allowed us to meet with other people with similar difficulties and to interact with teachers and researchers who have been there for us: helping, answering questions and being … open (and most of all friendly)"; "It is important that the network be sustained between us".
Communicating and publishing effectively
Effective communication is probably the key to successful integrative landscape research. Many of the problems and difficulties related to integrative research derive from a lack of communication or to less carefully structured communication. Researchers tend to use technical and specific language, abbreviations and jargon when communicating with their peers. Colleagues from the same field of research will understand the message clearly because they know the concepts, theory and methods and they often have read the same literature. In integrative projects this is often not the case. Researchers communicate to colleagues from different disciplines who either do not know the same concepts or use terms in a different way. By definition, in integrative research, scientists are communicating with other project members, and often with stakeholders that operate outside the academic world and are not familiar with the 'scientific method'. Oral presentations, written reports and papers, chairing meetings and personal interactions that consider the different backgrounds of the people addressed will facilitate greater communication and integration. We recommend that PhD students, supervisors and anybody else involved in integrative PhD projects allocate enough time, resources and attention to issues of interdisciplinary and transdisciplinary communication. Successful communication explicitly includes publishing, which, in addition to informing others about research results, has a beneficial impact on academic careers.
Another problem in terms of communication is the difficulty to translate specific landscape-research terminology into English (as the international language for scientific communication). Non-native English-speaking students have sometimes enormous difficulties in translating English terms into their language (and vice versa) and to express their thoughts in English. As an example, we can mention the difficulties in translating the meaning of 'landscape qualities'. In English 'quality' is a rather neutral term expressing 'properties', but in many other languages it is translated literally and gets the connotation of quality in the sense of 'good', 'valuable', etc. Given these problems, we recommend training in scientific English and critical translating of terms, in particular when dealing with international projects or landscape experts (which PhD students will become) moving around more internationally.
Integrative careers -where do they lead?
Our experiences from this and other recent PhD courses revealed that PhD students in integrative landscape research are caught by the demands of taking a research education and needing to fulfil professional goals of solving real-world problems. We see an increasing number of PhD students moving between landscape research, landscape planning and landscape management, particularly integrative research students. However, there is a gap in the availability of guidelines to help PhD students determining their career perspectives. At the moment, they are indirectly prepared for both an academic and a non-academic career, with some of the tensions this can create between the requirements of the researcher and those of the practitioner. Consequently, expectations of an education giving career options for either, or both, a researcher and a practitioner are higher than aiming at one of these career perspectives only. We recommend PhD students to be prepared for making decisions into which career direction their integrative PhD study should take them, because it is probably not realistic to expect a training for both career options can be met within a PhD study lasting between three and four years.
Conclusion
We view the long-term career prospects for PhD students with integrative landscape research experience as good. At the present time, however, the demand for integrative research is not matched by a willingness to support it effectively.
We see PhD students sitting at the forefront of development of integrative research because many large-scale integrative projects place the task of integration on their shoulders. Many times this proves to be too big a challenge to be reached by the students. PhD students with experiences of integrative research, who are capable of combining their special expertise with the necessary breadth to place their knowledge in a broader context, may have good prospects in both the academic and professional job markets. This is because of the inherently broad personal knowledge base built across the disciplinary boundaries, a greater diversity of skills and methods than may be the case in disciplinary studies, and insights that will commonly extend across the natural and social sciences. Such skills are often the requirements of research institutions as well as the non-academic market, with personnel characteristics that span teamwork, project management, presentation abilities, communication proficiency and, of considerable importance, interpersonal skills.
We also recommend keeping up a critical and self-reflective attitude when being involved in integrative landscape research. Integrative research concepts do not necessarily offer the best solutions, and therefore alternative approaches should Figure 1 . Key questions to be addressed before applying integrative research concepts in PhD projects always be considered. We have formulated four questions that each PhD student and scholar should able to address before getting involved in integrative research (see Figure 1 ). When you decide to apply integrative research concepts in a PhD project, make sure to have the necessary support, resources and time required to address the agreed research goals realistically.
Finally, we emphasize the importance of education for integrative landscape research. When supportive infrastructures and training possibilities are offered, PhD students in integrative projects no longer need to be pioneers in the integrative research field. We encourage supervisors, institutes and funding agencies to provide the necessary support to enable PhD students, the academic community and society to make full benefit of student motivation to engage in integrative research. Also, PhD projects that apply integrative research concepts represent an important mode of research training that prepares students for their future careers. We should make the best out of this training and through this provide a good starting point for the students' future career. One student at the PhD master class has put this into the words: "Hopefully, there is some life after the PhD!"
